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PREFACE. 






The want of some ^glish work on Bo- 
tany, at once of a mere elementary cha- 
racter^ and comprehending all the more 
important points of the science, has given 
rise to the publication of the following 
pages. The propositions which they 
contain are such as it is of the most 
indispensable importance for a student to 
undierstand; and they all appear to be 
strictly deducible either from the facts 
recorded by observers worthy of confi- 
dence, or from the experience of the 
author. They form the basis of the Lec- 
tures delivered by him in the University 
of London^ and are putpo&A^ Sam^'^X^^ ^'^ 
illustrative or explanatory malVct-,^^^^^'^^ 
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object having been to reduce the first prin- 
ciples of Botany to^their simplest form. 

No person can be considered a Botanist 
who is unacquainted with the nature of the 
evidence upon which such of these propo- 
sitions as are indisputable^ are founded; 
or by which it is supposed that others, 
which are less certain, can be disproved. 
Acquiring this kind of knowledge consti- 
tutes the study of Vegetable Comparative 
Anatomy, or Organography ; a curious and 
interesting subject, upon which Systematic 
Botany entirely depends. 

Whatever value may attach to this 
little work would have been essentially 
diminished by the introduction of theories 
unsupported by what may be reasonably 
considered satisfactory evidence. They 
have, therefore, been avoided as far as the 
nature of the subject, in which much, is 
incapable of direct demonstration, would 
permit. 
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The wish of the author has been to 
sketch a slight but accurate outline, the 
details of which are to be filled up by 
the reader himself, whcg for this purpose, 
cannot do better than consult the " Or- 
ganographie V^getale'^ of DecandoUe, or 
the ''Elementa Philosophise Botanicse" of 
Link; two works of the highest reputation, 
in the general accuracy of which the stu- 
dent may place confidence. He will easily 
see what parts of either are merely hypo- 
thetical, and what are founded upon direct 
observation; and he will find that it is 
chiefly the latter class which applies to the 
propositions introduced into this book. 

Each paragraph has a separate Num- 
ber; and in all cases in which allusion is 
made in one paragraph to a subject of 
importance incidentally adverted to in an- 
other, the Number of that other is quoted. 
For instance take paragraph 51. 
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» 51. Tke compound organs are the axis 
{B2) and its appendages (158). 

'Here the Numbers after " Axis," and 
*' Appendages/' shew in what paragraphs 
an e^plans^ion of the meaning of these 
words is to be found. 
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1. Pi<ANTs are not separable from 
animals by any absolute character ; the 
. simplest individuals of either kingdom 
not being distinguishable by our senses. 

2. Animals are for the most part in- 
capable of multiplying by mechanical or 
spontaneous division of their trunk. 

3. Plants are for the most part conge- 
ries of individuals^ multiplying by spon- 
taneous or artificial division of their trunk 
or axis. 

4. Generally speaking, the latter are 
fixed to some substance from which they 
grow, are destitute of locomotiou, ^wd^.\fe 
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nourished by absorption through their 
cuticle (38). 

5. Plants consist of a membranous 
transparent tissue, formed by a combina- 
tion of oxygen, hydrogen, and carbon, to 
which azote is occasionally superadded. 

6. Their tissue appears under four 
forms, viz. cellular tissue, woody fibre^ 
spiral vessels^ and ducts. These are called 
elementary organs. 

I. ELEMENTARY ORGANS. 

7. Of these Cellular Tissue (Tela 
cellulosa, Lot,; Tissu cellulaire, Fr. ; Pulp 
and Parenchyma, of old writers; Zellge- 
webe. Germ.) is the only form universally 
found in plants ; the other forms are often 
either partially or entirely wanting. 

8. Cellular tissue is composed of trans- 
parent vesicles, the sides of which are 
not perforated by visible pores (17). 

9. Each vesicle is a distinct individual, 
cohering with the vesicles with which it 

^ yn Juxtaposition. 
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10. Therefore, the apparently simple 
membrane that divides two contiguous 
ceUs is in lact clwble* 

1.1. If the adhesioa of the contiguous 
cells be imperfect, spaces will exist h»r 
tween them. Such spaces are called 
itUerioeUular passages. 

12. The vesicles of cellular tissue^ when 
separate, are round or oblong ; when 
slightly And equally pressed together, 
they acquire an he;sagonal appearance; 
stretched lengthwise, they become pris* 
matical, cylindrical, or fusiform. 

13. Cellular tissue, the vesiples of which 
fit together by their plane faces^ is called 
parenchyma. 

14. Cellular tissue, the vesicles of which 
are elongated and overlie each other i^t 
the extremities, is called prosenchyma. 

16. Parenchyma constitutes all the 
pulpy parts of the medulla or pith (82), 
the medullary rays (113), a portion of 
the bark (102), and all Ibai \^ vc^fcT^^?^^ 



between the veins of the leaves and of 
other appendages of the axis. 

16. Prosenchyma is confined to the 
bark and wood, in which it is mixed with 
woody fibre (19). 

17. The function of the cellular tissue 
is to tranamit fluids in all directions; 
the membrane of which it is composed 
is, therefore, permeable, although not 
furnished with visible pores (8). 

18. It has been supposed that the cel- 
lular tissue is self- productive, one vesicle 
giving birth to many others. 

19. Woody fibre (Vasafibrosa,Z,a(,; 
Tissu cellulaire allong^, Ft.; Clostres, Fr.; 
Bastrbhren, Germ.) is tissue consisting 
of elongated tubes tapering to each end, 
and, like the vesicles of cellular tissue, 
imperforate to the eye. 

20. It may be considered a form of the 
cellular tissue itself, to which it is fre- 
quently referred. 

Sl_. It is found in the wood, among the 



parenchyma of the liber (104)^ and in the 
veins of leaves, and of other appendages 
of theaxis. 

22. Its functions are to give strength 
to the vegetable fabric^ and to serye as a 
medium for the passage of fluid from the 
lower to the upper extremities. 

23* Spirai^ vessels (Vasa spiralia. 
Lot.; Trachees, Fr.; Spiralgefasse^ Germ.) 
consist of elastic tissue twisted spirally 
into the fori^a of a cylinder, and capable 
of unrolling. 

24. They are found in the medullary 
sheath (86), and in all parts that emanate 
from it in an ascending direction; viz. the 
veins of the leaves, and every thing that is 
a modification of them. 

25^ They are not found in any part 
which is formed in a downward direction; 
and are consequently absent from the 
wood, bark| and root. 

26. The function of the s^jir^l m^^s>^\s* 
is unknown. 



27. Th^y only exist in plants propa- 
gated by the agency of sexes. 

28. Hence the two primary divisions of 
the vegietable kingdom ; viz., Vasculares, 
or plants famished with spiral vessels 
and propagated by the agency of sexes ; 
and Cellulares^ or plants destitute of spiral 
vessels and not propagated by the agency 
of sexes. 

29. Ducts (Faussestrache^s,Pr.;Saft- 
rohrenj Germ.) are transparent tubes, the 
sides of which are marked with dots, or 
bars, or transverse streaks. 

30. Sometimes they have the appear- 
ance of spiral vessels, from whi(^h they are 
known by not being capable of unrolling. 

31. Their sides are not perforated by 
visible holes or pores, except in Coniferae, 
and Cycadese, in which perforations are 
supposed to exist. 

32. They are found among the woody 
£bw, exist in great abundance in the 

9voad, and their ends are in imm^^v^Va 



connexion with the loose cellular tissue 
occupying the extremities of the fibres of 
the roots. 

33. Their functions have not been ac^ 
curately determined. It is probable that 
they serve for the passage of air. 

34. The mode in which the different 
forms of tissue are developed is un- 
known. 

35. There are no other elementary forms 
of tissue. Air-vessels, Reservoirs of oil, 
Lenticular glands y Proper vessels, are all 
either distended intercellular passages^ or 
cavities built up with cellular tissue. 

36. When such cavities are essential 
to the existence of a species, they are 
formed by a regular arrangement of cel- 
lular tissue in a definite and unvarying 
figure ; Ex. "Water-plants. When they are 
not essential to the existence of a species, 
they are mere irregular distensions or 
lacerations of the tissue; Ex, PitlioCtlvft 
Walnut Tree. 
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37. AH these forms of tissue are en- 
dosed within a skin called the cuticle. 

38. The Cuticle is an external layer 
of parenchyma, the cells of which are 
compressed, and in a firm state of co^ 
hesion. 

39. The spaces seen upon the cuticle^ 
when examined by a microscope, repre- 
sent these cells. 

40. It is, therefore, not a peculiar mem- 
brane, but a form of cellular tissue. 

41. It is spread over all parts of plants, 
except the stigma (345). 

42. The mass of cellular tissue lying 
beneath the cuticle of the bark is called 
the epidermis. 

43. The cuticle is often furnished with 
stomata. 

44. Stomata are oval spaces lying 
between the sides of the cells, opening 
into intercellular cavities in the subja- 
cent tissue, and bordered by a rim, the 
nature of which is not well known. 



45. It is not improbable that this ap- 
pearance of a rim is due to the juxta- 
position of two elastic vesicles, closing 
up or opening the aperture on which 
they lie, according to circumstances. 

46* Stomata are found abundantly 
upon leaves^ particularly on the lower 
surface of those organs ; occasionally upon 
all parts that are modifications of leaves, 
especially such as are of a leafy texture ; 
and on the stem. 

47. StOmata have not been found upon 
the roots, nor on colourless parasitical 
plants, nor the submersed parts of plants, 
nor on cellular plants destitute of ducts ; 
they are rare, or altogether absent from 
succulent fruits, and from all parts in a 
state of anamorphosis. 

48. Any part in which there is an un- 
usual degree of cellular developement, is 
said to be in a state of anamorphosis^ 

49. The function of stomata is to faci- 
litate evaporation. 

b2 
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II. COMPOUND ORGANS. 

50. From peculiar combinations of the 
elementary organs are formed the com- 
pound organs. 

51. The compound organs are the axis 
(62) and its appendages (158). 

52. The AXIS may be compared to the 
vertebral column of animals. 

. 53» It is formed by the developement 
of an embryo, or of a leaf*-bud. 

54. An embryo is a young plants pro- 
duced by the agency of sexes, and deve- 
loped within a seed. 

55. A leaf-bud is a young plant, pro- 
duced without the agency of sexes, and 
either enclosed within rudimentary leaves 
called scales, or naked. 

- 56. Seeds propagate the species. 

57. Leaf-buds pn^agate the individual. 

58. All the phenomena connected with 
the growth of plants are caused by an 
inherent vital action. 

69. When the vital action of a seed or 
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bud is excited, the tissue developes in 
three directions, the one upwards, the 
other downwards^ and the third hori- 
zontal. 

60. That part which developes down- 
wards is called the descending axis or 
root; that upwards, the ascending axis 
or stem ; and the part from which these 
two axes start is called the collet or neck. 

61. This elongation in opposite direc- 
tions takes place simultaneously ; hence it 
follows that all plants must necessarily 
have an ascending and descending axis, 
or a stem and root. 

62. The only apparent exceptions to 
this are vesicular Algae. 

III. ROOT. 

63. The root is formed by the descend- 
ing and dividing fibres of the stem. 

64. Anatomically it differs from the 
stem in the absence of spiral v^«»^^\s^ ^?>S, 
of pith (15), and of buds,«LTvdi*m\Xv^^*^^'^ 

ofstomatd (44). 
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65. The functions of the root are to 
fix plants in the earth, and to absorb 
nutriment from it. 

66. This absorption takes place almost 
exclusively by the extremities, which con- 
sist of a lax coating of cellular tissue 
lying upon a concentric layer of woody 
fibre, in the midst of which is placed a 
bundle of ducts. 

IV. STEM. 

67. The stem is produced by the suc- 
cessive developement of leaf-buds (142), 
which elongate in opposite directions. 

68. If an annular incision be made 
below a branch of an Exogenous plant 
(80), the upper lip of the wound heals 
rapidly, the lowier lip not : the part above 
the incision increases sensibly in diameter, 
the part below does not. 

69. If a ligature be made round the 
bark, below a branch, the part above the 
ligature swells, that below it docs not 

swell. 
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70. Therefore the matter which causes 
the increase of Exogenous plants in dia- 
meter descends* 

71. If a growing branch is cut through 
below a leaf-bud, that branch never in- 
creases in diameter between the section 
and the first bud below it. 

72. The diameter of all Exogenous 
stems increases in proportion to the num- 
ber of leaf-buds that is developed. 

73. The greater the number of leaf- 
buds above a given part, the greater the 
diameter of that part ; and vice versa, 

74. In the spring the newly forming 
wood is to be traced in the form of fibres 
descending from the leaf-buds ; that which 
is most newly formed lying on the outside, 
and proceeding from the most newly de- 
veloped buds. 

75. Therefore the descending matter, 
by successive additions of which Exo- 
genous plants increase in diameter, pro- 
ceeds from the leaf-buds. 
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76. Their elongation upwards gives rise 
to neW' axes, with the appendages of the 
same ; their elongation downwards in- 
ereases the diameter of that part of the axis 
which pre-existed, and produces roots. 

77. Hence, while the stem is formed 
by the successive evolution of leaf-buds, 
the root, which is the effect of that evolu- 
tion^ has no leaf-buds. 

78. The leaf-buds thus successively 
developed are firmly connected by the 
cellular tissue of the stem^ which pro^ 
ceeds from the bark inwards, or from the 
circumference to the centre. 

79. The stem varies in structure in 
three principal modes. 

80. In vascular plants it is either formed 
by successive additions to the outside of 
the wood, when it is called Exogenous: 
or by successive additions to its centre, 
when it is called Endogenous. In Cel-' 
Jalar plants it is formed by the union of 

^Ae bases of the leaves, ot \i>j i\Ta>^^ 
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elongatioA or dilatation where no leaves or 
bads exist. 

81. The stem of Exocenous plants 
may be distingnished into the Pith, the 
Medullary Sheath, the Wood, the Bark, 
the Medullary Rays^ and the Cambium. 

82. The Pith consists of cellular tisstie^ 
the Tesieles of which are in a slightly 
eompressed state ; it ooeupies the centre 
of the stem. 

83. It never alters in diameter after it 
is once fcmned. 

84. It is produced by the elongation of 
the axis upwards. 

85. It serves to nourish the young buds 
until they have acquired the power of 
procuring nourishment for themselves. 

86. The Mbbullary sheath consists 
of spiral vessels and ducts. 

87. It immediately surrounds t)ie pith, 
projections of which pass through it into 
the medullary rays (113). 

88. It 18 in direet comwxSirAe'^VASi^ ^>S^ 
the leaf'bixds and the vem«. o^\5ive.\«iN^'e^ 
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89. It carries upwards the fluid absorbed 
either immediately from the earth or 
through the intervention of the alburnum 
(101), and conducts it into the leaves.. 

90. The Wood lies upon the medullary 
sheath, and consists of concentric layers* 

91. It is formed by the successive ad- 
hesion of the descending axes of the 
buds, and by the distension or increase 
of the cellular tissue of the medullary 
rays. 

92. The first concentric layer lies im«^ 
mediately upon the medullary sheath and 
pith, and consists of woody fibre and 
ducts. 

93. Each succeeding concentric layer 
consists of an interior stratum of cellular 
tissue, and an outer stratum of woody 
fibre and ducts* 

94. Therefore, all the concentric layers 
that succeed the first may be considered 
to consist of wood and pith, and to be the 
same as the first, with the exception of 

the absence of a medullary sheath* 
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95* A concentric layer, once formed, 
never alters jn dimensions. 

96. Each concentric layer, which is 
distinctly limited, is the produce of one 
year's growth. 

97. Therefore, the age of an Exogenous 
plant may generally be known by the num-. 
ber of concentric circles of thtf wood. 

98. The secretions of plants are depo- 
sited first in the oldest concentric layers ; 
while those layers which are most recently 
formed are either empty, or contain but a 
slight deposits 

99. When the tissue of the concentric 
layers is filled with secretions, it ceases to, 
perform any vital functions. 

100; The dead and fully formed cen- 
tral layers are called the heart-wood. 

101. The livingand inc6mpletely formed 
external layers are called the alburnum, 

102. Upon the outside of the wood lies 
the Bark, which, like the wood, consists 
of concentric layers. 

103. Each concetitric layer \a coxxvy^^"?:^ 
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of woody fibre and duets, covered exter- 
nally^ by a layer of cellular tissue. 

104. l%e woody fibre and ducts coq- 
stitnte the liber. 

105. The exterior cellular tissue con- 
stitutes the cellular integument or ept- 
dermis. 

106. The concentric layers of the wood 
and bark are the reverse of each other, 
the former increasing externally, the latter 
internally ; the former having a zone of 
cellular tissue inside^ and of woody fibre 
and ducts outside; the latter having a 
zone of woody fibre vi^ith a few duets 
inside, and of cellular tissue outside. 

107. The concentric layers of the bark 
are formed at the same period, and under 
the same circumstances, as those of the 
wood. 

108. Therefore, the number of concen- 
tric layers in the one or the other is the 
same. 

109. But while the concentric layers 
efthe wood are impetiah^le except from 
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di«eMe, tbose of tke b^rk are continually 
destroyed by the Ac^iision of the stem ; 
attd be&ce tiie bdfk is riways perishing 
naturally, whiter the wood sustains no 

k>S8. 

110. The secretions of a plant are often 
d^jpOsited in the bark in preference to any 
other part. 

111. Hence <^hemical or medicinal 
principles are often to be sought in the 
blairk rather than in the wood. 

112« The liHinediate functions 6f the 
bailt are to protect the young wood from 
injury^ and to serve as a filter through 
which the descending elaborated juices of 
a i^lant may pass horizontally into the 
stem. 

1 13. The Meduliaby Rays or Pi^atcs 
consist of compressed parallelograms of 
cellular tissue (muriform cellular tissue). 

114. They connect together the tissue 
of the trunk, maintaining a communica-^ 
tiob between the centre ahd the circum- 
ferMce* 
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116. They act as braces to the woody 
fibre and ducts of the wood* 

116. Cambium is the viscid secretion, 
which, in the spring, separates the albur- 
num from the liber. 

117. It is supposed to be destined to 
afford a proper pabulum for the descend- 
ing fibres of the buds. 

118. I believe it exclusively gives birth 
to the new medullary rays. 

119. As Exogenous plants increase by 
annual addition of new matter to their 
outside^ and as their protecting integument 
or bark is capable of distension in any 
degree^ commensurate with the increase of 
the wood that forms below it, it follows, 
taking all circumstances into considera- 
tion, that there are no assignable limits 
to the life of an Exogenous tree. 

120. The stemof ENDOGENOUS plants 
offers no distinction of Pith, Medullary 
Hays, Wood, and Bark. 

121. It 18 formed by t\\e '\xv\.etmYR\.>a^ 
of bundles of vascular tv^^xv^ ^mwi^ % 
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mass of cellular tissue, the whole of 
i;ehich is surrounded by a zone of cel- 
lular tissue and woody fibre> inseparable 
from the stem itself and therefore not 
bark. 

122. It increases by the successive 
•descent of new bundles of vascular tissue 
down into the central cellular tissue. 

123. The vascular bundles of the centre 
gradually force outwards those which were 
•first formed, and in this way the diameter 
of a stem increases. 

124. The diameter of the stem of an 
endogenous plant is determined by the 
lower its tissue possesses of distending, 

nd on its hardness. 

125. When the external tissue has once 
)Come indurated, the stem can increase 
> further in diameter. 

126. When the tissue is soft and capa- 
of <;ontinual distension, there is no 

re certain limits to the life of an Eu- 

enous than of an Exogenow^ U^^. 

7. Generally, the terauTOX >awA. ^^^ 
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of Exogenous plants is devdoped ; bat 
Tery often a considersJblie number de- 
velo{)6 ; Ex. AsparagiiMi. 

128. When a teripine^I bud onlj of a& 
Endogenous plant developes^ the stenpi is 
cylindrical; Ex. Palms; when several de- 
veloped it becomes conical ; Ex. Baxnbpo. 

129. In CellulfHT (plaots no. other stem 
is formed than what arises from the 
simple union of the bases of the leaves 
to the original 8^ of the bud from which 
they springs and which they carry up 
along with tb^in. T^is subject is but ill 
understood. 



130. The ascending direction of th^ 
stem, upon its iSrat develppeiQe^t, is fre- 
quently deviated from immediately aft^r. 

131. It often binrrows bepei^ th^ 
earth, when it is vulgarly called a creep- 
ing root,^ Sometimes the intemodia (137), 
become much thickened, when what are 
called tubers are formed ; or the stem lies 
prostrate upon the earth, emitting roots 
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from its under side, when it is called 
rhizoma* 

132. If it distend underground, with- 
out creeping or rooting, but always re- 
taining a round or oval figure, it is called 
a cormus. 

. 133. All these forms of stem are vul- 
garly called roots. 

134. No root can have either scales, 
which are the rudiments of leaves, or 
nodiy which are the rudiments of buds. 
A scaly root is, therefore, a contradiction 
in terms. 

135. The ascending axis, or stem, has 
nodi and internodia. 

136. Nodi are the places where the 
leaves are expanded and the buds formed. 

137. Internodia are the spaces between 
the nodi. « 

138» Whatever is produced by the evo- 
IlUipnof alenf-bud (142) is abr^ch. 
: 139. A spine is the imperfect evolution 
lofll leafi4>ud, and is therefore. a branch. 
140. 4(11 processes of the stem viVvvcV 
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are not the evolutions of leaf-buds^ are 
mere dilatations of the cellular integu- 
ment of the bark. Such are prickles. 
{AculeifL^iL) 

V. LEAF-BUDS. 

141. Buds are of two kinds^ Leaf- 
buds and Flower-buds. 

« 

142. Leaf-buds (J5oMrgeow,Fr.) con- 
sist of rudimentary leaves surrounding a 
vital pointy the tissue of which is capable 
of elongation, upwards in the form of 
stem, and downwards in the form of 
wood or root. 

143. FLOWER-BUDs(jBottfow,Fr.) con- 
sist of rudimentary leaves surrounding a 
point, which does not elongate after it is 
once developed, and assumes, when fully 
developed, the form df ^xukl apparatus. 

144. Notwithstanding this difference, 
a leaf-bud sometimes indicates a tend- 
ency to become a flower-bud ; and flower- 
buds frequently assume the characters of 
leaf'buda ; Ex. Monstrous Pears. 
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145. Leaf-buds are of two kinds, the 
regular and the adventitious. 

146. Regular Leaf -buds are only found 
in the axillae of the leaves. 

147. They exist in a developed or un- 
developed state in the axillee of all leaves, 
and of all modifications of leaves. 

148. Therefore, they may be expected 
to appear at the axillee of scales of the 
bud, of stipulae (183), of bracteae (229), 
of sepals (290), of petals (291), of stamens 
(302), and of carpella (354) ; in all of 
which situations they are generally un- 
developed. 

149. They are frequently not called into 
action^ even in the axillae of leaves. 

1^0. As regular buds are only found in 
the axillae of leaves, or of their modifica- 
tions ; and Its bnmches are always the 
developement of buds, it follows that 
whatever may be the arrangement of the 
leaves, the same will be the disposition of 
the branches ; and vice versd. 

,151. This corresponding symmetry i^> 

c 
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however, coQtioually destroyed by the 
unequal deyelopemeot of the buds. 

152. Leaf- buds which are formed 
among the tissue of plants subsequently 
to the deTelopement of the stem and 
leaves, are called latent, adventitious, or 
abnormal. 

153. Adventitious Leaf-buds may he^TO- 
duced wherever there is an anastomosis of 
woody fibre. 

154. They are formed in the root, among 
the wood, and at the margin or on the 
surface of leaves. 

155. They are constructed anatomically 
exactly as regular buds, having pith in 
their centre, surrounded by spiral vessels, 
and coated over by woody fibre and cel- 
lular integument. 

156. Hence, as adventitious buds, con- 
taining spiral vessels, can be produced 
from parts such as the root or the wood, 
in which no spiral vessels previously ex- 

istedj it follows that tlua form of tissue 
Js either g-enerated Bpoxvlaxi^o\xA>} , ot \% 
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produced by some other tissue, in a manner 
unknown to us. 

157. Leaf-buds have been sometimes 
confounded with roots by old botanists. 
A bulb is a leaf-bud ; a bulbous root is a 
contradiction in terms. 

VI. LEAVES. 

158. A leaf is an expansion of the 
bark immediately below the origin of a 
regular leaf-bud, and is an appendage of 
the axis (51). 

159. Whenever a regular leaf-bud is 
formed, a leaf, either perfect or rudiment- 
ary, is developed also ; and vice versa. 

160. Leaves are developed alternately, 
one above and opposite the other, around 
their common axis; but in consequence 
of the intemodia of the axis being un- 
equally developed, leaves are often oppo- 
site or verticillate. They are never pro- 
duced side by side. 

16L In Exogenous pVaxii^, XXx^ Y^vovsst- 
dial or seed-leaves (cotyleAotva^) «t^ o^^" 
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site ; hence, in such plants the supposed 
non-developement of the axis takes place 
during the original formation of the 
embryo. 

162. There is a constant tendenby in 
opposite or verticillate leaves to become 
alternate. 

163. Thi^ law applies equally to the 
arrangement of all parts that are modifi- 
cations of leaves. 

164. A leaf consists of a petiole, a lami- 
na, and a pair of stipulae. 

165. The PETIOLE is thechannel through 
Tvhich the vessels of the leaf are connected 
with those of the stem ; it is formed of 
one or more bundles of spiral vessels 
and woody fibre, enclosed in a cellular 
integument. 

1 66. The spiral vessels of the leaf of 
Exogenous plants derive their origin from 
the medullary sheath ; those of Endoge- 
nous plants from the bundles of vascular 
tissue. 

167. The cellular integument of the 
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petiole is a continuation of that of the 
bark. 

168. When the petiole is leafy and the 
lamina is abortive^ it is called phyllodium. 

169. When the petiole becomes dilated 
and hollowed out at its upper end, the 
lamina being articulated with and closing 
up its orifice, it is called a pitcher or as^ 
cidium, 

170. Sometimes the petiole has no la- 
mina^ or is elongated beyond the lamina^ 
and retains its usual cylindrical or taper 
figure, but becomes very long, and twists 
spirally; such a petiole is called a tendril, 
(Vrille, Fr,) 

171. The LAMINA of a leaf is an ex- 
pansion of the parenchyma of the petiole, 
and is traversed by veins which are rami- 
fications or extensions of the bundles of 
vascular tissue of the petiole, or, when 
there is no petiole, of the stem. 

172. The veins either branch in various 
directions among the parenchyma, anas- 
tomosing and forming a kind o? xkeX-^NO^, 

c2 
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or they run parallel to each other, being 
connected by single transverse unbranched 
veins, 

173. The former is characteristic of Exo- 
genous; the latter of Endogenous plants. 

174. The principal vein of a leaf is a 
continuation of the petiole, and runs in a 
direct line from the base to the apex of 
the lamina ; this vein is called the midrib. 

175. Conifera and Cycadae, tribes the 
stem of which has an Exogenous struc- 
ture, have the same arrangement of their 
veins as Endogense. 

176. There are two strata of veins, the 
one belonging to the upper, and the other 
to the under surface. . 

177. The upper stratum conveys the 
juices from the stem into the lamina, for 
the purpose of being aerated and ela- 
borated ; the under returns them into the 
bark, 

178. The lamina is variously divided and 
formed ; it is usually thin and membranous, 
ivitb a distinct upper and under surface ; 
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but sometimes becomes succulent^ when 
the surfaces are often not distinguishable* 

179. The upper surface is presented to 
the sky, the lower to the earth ; this posi- 
tion is rarely departed from in nature^ and 
cannot be altered artificially except by 
violence, 

180. A leaf is simple when its lamina 
is undivided, or when, if it is Separated 
into several divisions, those divisions are 
not articulated with the petiole; Ex. Lime 
Tree, Palm. 

181. A leaf is compound when the 
lamina is articulated with the petiole; Ex. 
Orange, Mimosa. 

182. The modes in which leaves are 
divided are distinguished by particular 
names, such as pinnated, pinnatifid, bi- 
pinnated, bipinnatifid, and very many 
others. These terms apply to the mode 
of division, and are equally applicable to 
simple and compound leaves. 

183. Stipul^b: are attached to each side 
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of the base of the petiole. They have, if 
foliaceous, veins, the anatomical structure 
of which is the same as of the veins of 
the leaves. 

1 84. Stij^ulse are sometimes transformed 
into leaves ; they sometimes have buds in 
their axillae ; and may be, therefore, con- 
sidered rudimentary leaves. 

185. Whatever arises from the base of 
a petiole, or of a leaf if sessile, occupying 
the same place, and attached to each side, 
is considered a stipula. 

186. The stipulae must not be con- 
founded with cellular marginal append- 
ages of the petiole, as in Apocyneae. 

187. Stipulae, the margins of which 
cohere in such a way that they form a 
membranous tube sheathing the stem, 
are called ochrecd; Ex, Rhubarb. 

188. All leaves are originally continu- 
ous with the stem ; as they grow, an in- 
terruption of their tissue at their junction 

takes place, by which -a. \X\o\^ ci>\ \^"8»'^ 
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complete articulation is formed sooner 
or later, 

189. As soon as_ the articulation be- 
tween a leaf and stem is completed^ the 
Fall of the Leafiskes place. The cause 
of this articulation is unknown. 

190. All leaves ultimately fall off; 
evergreen leaves later than others. 

191. The mode in which leaves are ar- 
ranged within their bud is called verna- 
tion, or gemmation, 

192. Leaves have, under particular cir- 
cumstances, the power of producing leaf- 
buds from their margin (164); Ex. Bryo- 
phyllum, Malaxis paludosa, and prolifer- 
ous Ferns. 

VII. HAIRS. 

193. Hairs are minute expansions of 
transp^arent cellular tissue proceeding 
from the surface of plants. They are of 
two kinds, lymphatic and secreting* 

194. Lymphatic YiaVt^ ^^ ^ows^sb^ "^ 
resides of cellular t\a^\x^ ^"a-e,^^ ^^^ "^^ 
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end, and not varying much in dimen- 
sions. 

195. Secreting hairs are formed by 
vesicles of cellular tissue placed end to 
end, and sensibly distended at the apex 
or base into receptacles of fluid. 

196. Lymphatic hairs are for the pro- 
tection of the surface on which they are 
placed, and for the control of evaporation 
through the stomata (44). They always 
proceed from the veins, while the stomata 
occupy the interjacent parenchyma. 

197. Secreting hairs are receptacles of 
the fluid peculiar to certain species of 
plants, such as the fragrant volatile oil of 
the sweet briar, and the acrid colourless 
secretion of the nettle. 

VIII. FOOD AND SECRETIONS. 

198. Plants are nourished by the ab- 
sorption of food from the earth, in conse- 
guence of which they grow, and produce 

their peculiar secretions. 
J99. The growtli oi ipVawV^ *v^ nwj 
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rapid ; that of the leaves is such that 
they often acquire six or seven times 
their original weight per hour. 

200. The food of plants consists of 
water, holding various substances in so- 
lution. The roots have the power of se- 
parating these substances, and selecting 
such only as are congenial to the nature 
of the species. 

201 • As soon as it is absorbed, it begins 
to ascend into the stem. 

202. The ascending fluid is called sap ; 
it consists chiefly of water, mucilage, and 
sugar, mixed with a small quantity of 
such peculiar secretions of the plant as it. 
may dissolve in its course. It does not 
alter its nature materially until it is dis- 
charged into the leaves. 

203. It is put in motion by the newly 
developing leaf-buds, which, by constantly 
consuming the sap that is near them, 
attract it upwards from the roots as it 
is required. Therefore, t\i^ \xv^n^\xv^w\* <^'^ 
the sap is the efFect, and tvoV VXv^ c^^as^-^ 
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of the growth of plants. It depends upon 
a vital irritability^ and is independent of 
mechanical causes. 

204. This irritability is indicated not 
only by the motion of the sap, but by 
several other phenomena of vegetation ; 
such as^ 

a. The elasticity with which the sta- 
mens sometimes spring up when touched, 
and the sudden collapsion of many leaves 
when stimulated. 

b. The apparently spontaneous oscilla- 
tion pf the labellum of some Orchideous 
plants. 

c. The expansion of flowers and leaves 
under the stimulus of lights and the col- 
lapsion of them when light is withdrawn. 
This phenomenon in leaves is called the 
sleep of plants. 

d. By the effects of mineral and veget- 
able poisons being the same upon plants 
as upon animals. • Mineral poisons kill 

f /'TM.by inflammation and corrosion ; vegetable 
poisons by the destruction of irritability. 
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205. After the sap has been distributed 
through the veins of the leaves^ it be- 
comes exposed to the influence of air and 
lights and undergoes peculiar chemical 
<;hanges. In this state it is called the 
proper juice. 

206. When the proper juice has been 
once formed; it flows back along the 
lower stratum of veins, and descends to- 
wards the roots, passing off horizontally 
into the centre of the stem. 

207. Hence the great importance of 
leaves to plants, and the necessity of ex- 
posing them to the full influence of light 
and air, for the purpose of securing a due 
execution of their natural functions. 

208. Hence also the impropriety of 
mutilating plants by the destruction of 
their leaves. 

209. In Exogenous plants (80) the up- 
ward course of the fluids is through the al- 
burnum^ their downward passage through 

the bark/ and their horizontal diffusioti^^^^ 
takes place by the medullary raya. /^ 
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210. Hence the peculiar principles of such 
plants are to be sought either in the bark' 
or the heart-wood (100), not in the albur- 
num (101). 

211. As they are the result of the 
growth of a plants they will be found 
more abundantly in annual plants at the 
end than at the commencement of their 
growth. 

212. In Endogenous plants (80) it is 
probable that the upward and horizontal 
course of the fluids is through the cellular 
tissue, and that the downward passage 
takes place through the bundles of vascu- 
lar tissue. 

213. The precise direction of the sap 
in Cellular plants (80) is unknown. , 

214. Besides mucilage^ water, and su- 
gar, plants contain several other principles 
either proximate or accessory. 

215. The proximate principles are 
formed by the vital powers of the plant 
acting, in conjunction with air and light, 
upon the fluids introduced into its system* 
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216. Many accessory or foreign prin- 
ciples are also found in plants^ such as 
sileX; phosphate of lime^ phosphorus^ &.c. 

217. As it has been ascertained^ by ex- 
periment, that these are formed in plants 
the aliment of which did not contain 
them^ it is inferred that the presence of 
such principles also depends upon the ope- 
ration of the vital powers of vegetation. 

218. The most important chemical phe- 
nomenon connected with the growth of 
plants, is the property possessed by their 
leaves, or green parts, of absorbing oxy- 
gen and parting with carbonic acid gas 
in the dark; and of parting with their 
oxygen under the influence of the sun. 

219. The alternate action of this phe- 
nomenon is supposed to cause, in con- 
junction with the peculiar vital powers of 
particular species, all the variety of proxi- 
mate and foreign principles found in ve- 
getables. 

220. No plants can \oxk% «5l\%\. YCL^\iv^a^ 
an a/ternate absorptioiv «xA ^^^^^"^^ 



40 



of oxygen does not take place^ except 
Fungi. 

221. The expulsion of oxygen is deter- 
mined by the quantity of light to which 
a plant is exposed. Light causes the 
decomposition of the carbonic acid gas> 
and the accumulation of solid matter. 

222. Hence, if a plant is exposed to 
too strong a lights it perishes, from the 
excessive expulsion of oxygen. 

223. And if it is not exposed to the in- 
fluence of Ught, it dies from the accumu- 
lation of that principle. 

224. If there is too great an accumu- 
lation of oxygen, an attempt will always 
be made by a plant to reach the light, 
for the purpose of parting with the super- 
fluity; as in seeds, which, in germina- 
tion, shoot from darkness into light. 

225. If this cannot be eflected, etiola- 
tion first takes place, which is caused by 
the accumulation of oxygen, and the con- 
sequent non-decomposition of carbon; and 
death succeeds* 
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226. Seeds will not germinate in the 
light, because light decomposes their car- 
bonic acid gas, expels the oxygen, and 
fixes the carbon, whence all the parts 
become hardened. 

IX. FLOWER-BUDS. 

227. The Flower -bud (143> con- 
sists of imbricated 9 rudimentary, or meta- 
morphosed leases, the external or inferior 
of which are usually alternate, and the 
internal or superior always verticillate^ or 
opposite ; the latter are called ^ora/enve- 
lopes and sexes. 

228. As every flower-bud proceeds from 
the axilla of a leaf, either fully developed 
or rudimentary^ it therefore occupies ex- 
actly the same position with respect to 
the leaf as a leaf-bud. 

229. The leaf from the axilla of which 
a flower-bud arises^ is called a bractea, 
OT floral leaf; and all rudimentary leaves, 
of what size or colour soever, which ap- 
pear on the peduncle betvi^exi ^^ ^cpk^ 

leaf and the calyx, are caWed bracteole* 
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230. But in common language, bota- 
nists constantly confound these two kinds^ 
which are, nevertheless, essentially dis- 
tinct. 

231. Although the buds in the axillse 
of bracteae are often not developed, yet 
they have the same poWer of develope- 
ment as those in the axillas of leaves ; 
they are generally flower-buds, very rarely 
leaf-buds. 

232. When a single bractea is rolled 
together, highly developed, and coloured, 
and is placed at the base of the form of 
inflorescence called a spadix (259), it is 
named spat ha ; Ex. Arum. 

233. When several bractese are verti- 
cillate or densely .imbricated around the 
base of the forms of inflorescence called 
the umbel, or capitulum (261), they re- 
ceive the name odnvolucrum: Ex* Carrot, 
Daisy. 

234. When the bractea of an involu- 
crum form a single wYiotV, wA.c^Ocl^c^Xs^ 
their margins^ it ia \mvoTO\>a\^ ^» tf\«jCvor 
viBh them from the c^\^i^ ^^ ^^"J ^"^' 
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mark than by their position, and by their 
usually surrounding more flowers than 
one. 

235. The minute or colourless bracteae 
at the base of the florets of a capitulum 
(261) are called j9a/e^. 

236. Small imbricated bracteee are often 
called scales. 

237. Bracteee, when placed immediately 
below the sexes^ as in apetalous flowers, 
are only distinguished from the calyx by 
being alternate with each other^ and not 
verticillate ; hence the glumes and palea 
of grasses are bractese and not calyx. 

238. The axis of the flower-bud in its 
natural state does not elongate beyond 
those upper series of metamorphosed 
leaves wliich constitute the sexes. 

239. The elongation of its axis^ from 
the point of its connexion with the stem^ 
as far as the floral envelopes, is called 
the peduncle. 

240. When several ipedL\«v?i\Rs^ «sji>sv^ 
from the axis at aViott dSsXaxvR^^ "^^^^ 
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each other^ the axis receives the name of 
rachis, and the peduncles themselves are 
called pedicels. 

241. There is never more than one 
flower to each peduncle^ strictly speaks 
ing ; therefore, when we speak of a two- 
flowered peduncle, we only mean that 
two flowers, each having its peculiar 
pedicel, terminate the axis, which is then 
considered a peduncle common to each 
pedicel. 

242. Every flower, with its peduncle 
and bracteolae, being the developement of 
a flower-bud, and flower-buds being alto- 
gether analogous to leaf-buds, it follows, 
as a corollary, that every flower, with its 
peduncle and bracteolsD, is a metamor- 
phosed branch. 

243. And further, the flowers being 
abortive branches, whatever the laws are 
of the arrangement of branches with re- 
spect to each other, the same will be the 
laws of the arrangement of flowers with 

respect to each other. 



45 

244. The flower-buds, however, being 
much less subject to abortion than leaf- 
buds, flowers are more symmetrically dis- 
posed than branches, and appear to pos- 
sess their own peculiar order of develope- 
ment. 

246. As flower-buds can only deve- 
lope from the axilla of a bractea, it 
follows^ that while a pedicel without 
bracteae can never accidentally produce 
other flowers^ any one-flowered pedicel, 
on which bracteae are present, can, and 
frequently does, bear several flowers. 

246. In consequence of a flower and 
its peduncle being a branch in a parti- 
cular state, the rudimentary or metamor- 
phosed leaves which constitute bracteae, 
floral envelopes, and sexes, are subject 
to- exactly the same laws of arrangement 
as regularly formed leaves. 

247 • The modes in which the flower- 
buds are arranged are called ybrws of in- 
florescence: and the order in which they 

unfold is called the order of expansion^ 

d2 
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X. INFLORESCENCE. 

248. Inflorescence is the ramification 
of that part of the plant intended for re- 
production by seed. 

249. The greater developement of some 
forms of inflorescence than of others, is 
owing to the greater power one plant pos- 
sesses than another of developing buds, 
latent in the axillae of the bracteee. 

250. A flower-bud may either develope 
into a single flower, or may follow the 
laws of increase of leaf-buds, and give 
birth to many other flower-buds. 

251. In consequence of flower-buds 
obeying the laws which regulate leaf- 
buds, all forms of inflorescence must, of 
necessity, be axillary. 

252. Those forms which are called op- 
posite the leaves, extra-axillary, petiolar, 
or, epiphyllous, and even the terminal it- 
self, are mere modifications of the axil- 
lary. 

263. The kinds of inflorescence which 
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botanists more particularly distinguish 
are the following : — 

264. When no elongation of the general 
axis of a plant takes place beyond the 
developement of a flower-bud, the flower 
becomes what is called terminal and soli- 
tary; Ex. PfiBony. 

255. When a single flower-bud unfolds 
in the axilla of a leaf, and the general axis 
continues to elongate, and the leaf under- 
goes no sensible diminution of size, the 
flower which is developed is said to be 
solitary and axillary. 

256. If all the buds of a newly formed 
elongated branch develope as flower-buds^ 
and at the same time produce peduncles, 
a raceme is formed. 

257. If buds, under the same cir- 
cumstancesy develope without forming 
f)eduncles9 a spike is produced. 

258. Hence the only diflerence between 
a spike and raceme is^ that in the former 
the flowers are sessile^ and in the latter 
stalked. 
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259. A spadix differs from a spike in 
nothing more than in the flowers being 
packed close together upon a succulent 
axis« which is enveloped in a spatha (232). 

260. An amentum is a spike the bractese 
of which are all of equal size, and closely 
imbricated, and which is articulated with 
the stem. 

26 1 . When a bud produces flower-buds, 
with little elongation of its own axis, 
either a capitulum or an umbel is produced. 

262. The capitulum bears the same 
relation to the umbel as the spike to the 
raceme ; that is to say^ they difler in the 
flot^er-buds of the capitulum being sessile, 
and of the umbel having pedicels. 

263. The dilated depressed axis of the 
capitulum is called the receptacle. 

264. A raceme, the lowest flowers of 
which have long pedicels, and the upper-" 
most short ones, is a corymb. 

265. A panicle is a raceme, the flower- 
buds of which have»m elongating, deve- 

Joped other flower-buds. 
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266. A panicle tbe middle branches of 
which are longer than those of the base or 
apex, is called a thyrsus. 

267. A panicle the^ elongation of all 
the ramifications of which is arrested^ so 
that it assumes the appearance of an um- 
bel^ is called a cyme. 

268. In all modes of inflorescence which 
proceed from the buds of a single branchy 
the axis of which is either elongated or 
notj the flowers expand first at the base 
of the inflorescence, and last at the sum- 
mit. This kind of expansion is called 
centripetal. 

269. When the uppermost or central 
flowers open first, and those at the base 
or the circumference last, the expansion 
is called centrifugal. 

270. The centripetal order of expansion 
always indicates that the inflorescence 
proceeds from the developement of the 
buds of a single branch. 

271. When inflorescene^ \^ nSx^ x^^sSs:^ - 
of the developement of ^ev^\^ Vt'a»s2»Rs»» 
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each particular branch follows the centri- 
petal law of expansion, but the whole 
mass of inflorescence the centrifugal. 

272. This arises from the partial centri- 
petal developement commencing among 
the upper extremities of the inflorescence 
instead of among the lower. 

273. Consequently, this difference of 
expansion will indicate whether a parti- 
cular form of inflorescence proceeds from 
the developement of the buds of a single 
branchy when it is called simple, or not, 
when it is called compound. 

* 274. Whenever the order of expansion 
is centripetal, the inflorescence is to be 
understood as simple ; when it is centri- 
fugal, it is compound, although in appear- 
ance simple. This diflerence is often of 
great importance. 

276. When the order of expansion is 
irregular, it indicates that the mode of 
developement of the flowers is irregular 
also, either on account of abortion or other 
causes. 
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!276. Sometimes all the flowers of the 
inflorescence are abortive, and the rami- 
fications, or the axis itself, assume a 
twisted or spiral direction ; when this 
happens a tendril \h formed; Ex. the Vine. 

XI. FLORAL ENVELOPES. 

277. The Floral Envelopes are the parts 
which immediately surround the sexual 
t)rgans. 

278. They are formed of one or more 
whorls of bracteee, and are therefore mo- 
dified leaves (229). 

279. In anatomical structure they do 
not essentially differ from the leaves, far- 
ther than is necessarily consequent upon 
the peculiar modifications of size or deve- 
lopement to which they are subject. 

280. When the floral envelopes consist 
of but one whorl of leaves, they are called 
calyx, 

281. When two or more whorls are 
developed, the outer is called calyx, the 
inner corolla. 
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282. There is no other essential dif- 
ference between the calyx and corolla. 
Therefore, when a plant has but one floral 
envelope, that one is calyx, whatever may . 
be its colour or degree of developement. 

283. It is necessary, however, to be 
aware, that sometimes the calyx is reduced 
to a mere rim, either in consequence of late- 
ral compression, as in the pappus {aigrette, 
Fr.) of many Compositae, or from other un- 

-known causes, as in some AcanthaceeB. 

284. If the floral envelopes are of such 
a nature that it is not obvious whether 
they consist of both calyx and corolla, or 
of calyx only, they receive the name of 
perianthium or perigonium. 

285. Plants have frequently no floral 
envelopes ; in that case, flowers are said 
to be naked or achlamydeous, 

286. When the floral envelopes are 
deciduous, they fall from the peduncle, 
as leaves from a branch, by means of an 
articulation; if they are persistent; it is 
because no articulation takes place. 
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287. When the margins of floral enve- 
lopes are united^ the part where the union 
has taken place is called the tube, and 
that where they are separate is named the 
limb. It frequently happens that in the 
calyx an articulation forms between the 
limb and the tube. 

288. Botanists generally consider that 
the tube of the calyx is invariably formed 
by the union of the margins of the sepals. 
It is, however, probable^ that it is in some 
cases a mere dilatation and expansion of 
the pedicel itself, as in Eschscholtzia. 

289. When the calyx and corolla are 
readily distinguishable from each other, 
they exhibit the following peculiarities :— 

290. The calyx consists of two or more 
divisions, usually green, called sepals, 
which are either distinct, when a calyx is 
said to be polysepalous, or which unite 
by their margins in a greater or less 
degree, when it is called monosepalous or 
monophyllous, 

291. The coralla con^\%\;& oS^ V'^^ ^s^ 
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more divisions^ called petals, usually of 
some bright colour^ different from that of 
the sepals, than which they are frequently 
more developed. When the petals are 
distinct a corolla is said to be polypeta- 
lous : when they are united by their mar- 
gins, it is called monopetalous% 

292. If the union of the petals or sepals 
takes place in one or two parcels, the 
corolla or calyx are said to be one or two- 
lipped. These lips are always anterior 
and posterior with respect to the axis of 
inflorescence, and never right and left. 

293. If the sepals or petals are of 
unequal size, or unite in unequal degrees, 
the calyx or corolla is said to be irregular. 

294. When the petals are so arranged 
that of five the uppermost is dilated, the 
two lateral ones contracted and parallel 
with each other^ and the two lower also 
contracted, parallel with each other^ and 
coherent by their anterior margins^ a 
flower is said to be papilionaceous, 

296. When a petal tai^^T^eoos^lcuously 
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towards the base it is said to be unguicu^ 
late; its lower part is called the unguis y 
its upper the limb. The former is ana- 
logous to the petiole, the latter to the 
lamina of a leaf. 

296. The petals always alternate with 
the sepals, a necessary consequence of 
their following the laws of developement 
of leaves. 

297. If at any time the petals arise 
from before the sepals^ such a circum- 
stance is due to the abortion of one whorl 
of petals between the sepals and those 
petals which are actually developed. 

298. As petals always alternate with 
sepals, the number of each row of either 
will always be exactly the same. All 
deviations from this law are either appa- 
rent only, in consequence of partial cohe- 
sions, or if real, are due to partial abor- 
tions. 

299. Whatever intervenes between the 
bractesBand the stamens belongs to the 
floral envelopes, and is e\l\iex c^d^n ^^ 
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corolla ; of which nature are many of the 
organs vulgarly called nectaries. 

300. The dilated apex of the pedicel, 
from which the floral lenvelopes and sta- 
mens arise, is called the torus or recep- 
tacle. 

SOL The manner in which the floral 
envelopes are arranged before they ex- 
pand is called their estivation or prafio^ 
ration. 

XII. MALE ORGANS— STAMENS. 

302. The whorl of organs immedi- 
ately within the petals is composed of 
bodies called stamens^ which are consi- 
dered the male apparatus of plants. 

303. They consist of a bundle of spiral 
vessels surrounded by cellular tissue, 
called the filament, terminated by a 
peculiar arrangement of the cellular tis- 
sue« in a case, finally opening and dis- 
charging its contents, called the an- 

3.04. There are many Viv^tiaLxxcfe^ vdl^'^^^ 
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no limits can be traced between the petak 
and stamens; Ex. NympbsBa. 

305. In such cases it is found that the 
limb (296) of the petal contracts^ and be- 
comes an anther, while the unguis assumes 
the state of a filament. 

306. Now as there are no limits between 
the petals and sepals (282)^ nor between 
the sepals and bracteae (278), nor between 
the bracteae and leaves (229)> it follows 
that the stamens are also a modification 
of leaves. 

307. And as the limb of a petal is 
analogous to the lamina^ and the unguis 
(295) to the petiole of a leaf^ it also 
follows that the anther is a modifica- 
tion of the lamina^ and the filament of 
the petiole. 

308. The stamens follow the same laws 
of successive developement as leaves ; and 
consequently, if their arrangen^nt be hor- 
mal^ they will be either equal in number 
to the petals, and alternate with them,.or> 
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if more numerous, some regular multiple 
of the petals. 

309. If they are twicQ the number of 
petals, two whorls are considered to be 
developed ; and so on. 

310. If they are equal in number to 
the petals, and opposite them, it is to be 
understood that the innermost only of 
two whorls is developed, the outermost 
being abortive. 

311. All deviations from these laws are 
due to the abortion of some part of the 
stamens ; Ex, Lamium, Hippuris. 

312. When the stamens do not con* 
tract any union with the sides of the 
calyx, they are hypogynous; Ex. Ranun- 
culus. 

313. When they contract adhesion with 
the sides of the calyx, they become peri- 
gynous: Ex. Rose. 

314. If they are united both with the 
surface of the calyx and of the ovarium, 
they are epigynous ; Ex. Umbelliferae. 
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315. Thejilamenis (303) are either dis- 
tinct or united by tbeir margins. If they 
are united in one tube^ they are called 
monadelphous ; Ex. Malva : if in two par- 
cels, diadelphous ; Ex. Pea : if in several, 
polyadelphous; Ex. Hypericum. 

316. When they are united in a solid 
body, along with the style, they form 
what is called a column, and are said to 
be gynandrous. 

317. The filament is not essential to a 
stamen, and is, in fact, often absent. 

318. The anther is the limb of the 
stamen, forming within its substance, 
and finally emitting, a matter called 
pollen. 

319. The two sides of the anther are 
called its lobes; and the solid substance 
which connects them, and which is in 
fact a continuation of the filament, as the 
midrib of a leaf is of the petiple, is named 
the connectivum. 

320. The cavities of the anther con- 
taining the pollen are the cells, and the 
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place by which the poUto is emitted is 
the point or line of dehiscence ; the mem- 
branous sides of the anther are named 
the valves. 

321. Dehiscence usually takes place 
along a line, which may be considered to 
indicate the margin of the limb out of 
which the anther is formed ; Ex. Rose. 

322. Sometimes a portion only of this 
line opens, and then the anther is said to 
dehisce by pores ; Ex. Azalea. 

323. If the line of dehiscence occupies 
both margins of the connectivum, and not 
the centre of the lobes, the anther opens 
by one valve instead of two, which is then 
hinged by its upper edge ; Ex. Berberry, 

324. The cells of the anther are usually 
two in number: sometimes they are four; 
Ex, Tetratheca : rarely one ; Ex. Epacris : 
and still more rarely several; Ex. Raf- 
flesia. 

325. The number of cells appears - to 
be determined by no cettaiw lule, 

320. The anthers frequetvW^j ^yow x.^ 



61 

gether by their margins ; Ex. Composite. 
Such anthers are called syngenesious. 

327. The Pollen is formed by a peculiar 
modification of the cellules of the paren- 
chyma of the anther. 

328. That part of the central cellular 
tissue of the anther which is not con-' 
verted into pollen^ serves to connect the 
granules together^ in the form of a tena- 
cious fibrous web ; Ex. CEnothera^ Orchis. 

329. Pollen consists of vesicles or 
granules of cellular tissue, enclosing a 
mucous substance, in which an infinite 
number of exceedingly minute molecular 
bodies having a power of active motion, 
is contained. 

330. The function of the pollen is to 
vivify the ovula (344). 

331. For this purpose a granule of pollen 
which has fallen upon the stigma bursts, 
and emits the mucus it contains, along 
with the active molecules floating in it. 

332. This mucus passes down the inter- 
cellular passages of the stigma and style, 

E 
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and is finally conducted into the ovulum^* 
through its foramen (408). 

333. In plants the ovula of which have 
no pericarpial covering (426), as Coniferae, 
the molecules of the pollen are communi- 
cated to the ovulum without the inter- 
vention of anv form of tissue. 

334. Each molecule produces one em- 
bryo, and usually but one is developed in 
each ovulum ; but sometimes two or more 
accidentally develope, and then a seed con- 
tains several embryos, as the Orange, the 
Onion, the Mistletoe, 

XIII. DISK. 

335. Whatever intervenes between the 
stamens and the pistillum receives the 
general name of disk. 

336. It usually consists of an annular 
elevation, encompassing the base of the 
ovarium, when it is sometimes called the 
cup : Ex. Paeony* 

337. Or it appears \u the form of a 
glandidsLT iining of the tu\ie o? XXie si^N.^'x.^ 
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Ex, Rose : or of tooth-like, hypogynous 
(312), processes ; Ex. Gesneria, CruciferaB : 
or of a fleshy mass, upon which the ovaria 
appear to be seated ; Ex. Lamium. 

338. It is certain that the disk is some- 
times a non-developement of an inner row 
or rows of stamens, as is proved by the 
Moutan Pasony; and it is probable that 
such is generally its nature. 

339. But it is also probable that the 
disk is sometimes a mere cellular ex- 
pansion of the torus (300), as in Nelum- 
bium. 

340. The disk is one of the parts which 
Linnsean botanists call nectary, 

XIV. PISTILLUM— FEMALE ORGANS. 

341. The organ which occupies the 
centre of a flower, within the stamens, 
and disk, if the latter be present, is called 
the pistillum. 

342. It is the female apparatus of 
flowering plants. 

343. It is distinguished into livc^*^ 
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parts, viz. the ovarium, the style, and tl 
stigma. 

344. The ovarium is a hollow cnan 
enclosing ovula (354). It contains oi 
or more cavities, called cells. 

345. The stigma is the upper extr 
mity of the pistillum. 

346. The style is the part that coi 
nects the ovarium and stigma. 

347. The style is frequently absent, at 
is no more essential to a pistillum than 
petiole to a leaf, or a filament to an anthe 

348. Sometimes the style is thin, fla 
and membranous, and assumes the for 
of a petal, as in Iris. 

349. The style is either articulated wii 
the ovarium, or continuous with it. 
usually proceeds directly from the ap( 
of the ovarium ; but in some cases aris 
from the side, or even the base of th 
organ ; Ex, Alchemilla, Chrysobalanese. 

350. Nothing is, properly speakin 
stigma, except the secreting surface of tl 

style. JVevertheless, the name is ofU 



66 



inaccurately applied to mere divisions of 
the style, as in Labiatse; or to the hairy sur- 
face of undivided styles^ as in Lathyrus. 

351. Sometimes the stigmas grovi^ to 
the face of the anthers, which form them- 
selves into a solid mass ; Ex, Asclepias. 
In this case the styles remain separate. 

352. The pistillum is either the modi- 
fication of a single leaf, or of one or more 
whorls of modified leaves. 

353. Such modified leaves are called 
carpella. 

354. A Carpellum is formed by a 
folded leaf, the upper surface of which 
is turned inwards, the lower outwards, 
and the margins of which develope one 
or a greater number of buds, which are 
the ovula. 

355. When the carpella are stalked, 
they are said to be seated upon a the- 
caphore, or gynophore : Ex, Cleome, Pas- 
sifiora. Their stalk is analogous to the 
petiole of a leaf. 

£ 2 
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366. The ovarium is the lamina of the 
leaf. 

357. The style is an elongation of the 
midrib (174). 

368. The stigma is the denuded, secret* 
ing, humid apex of the midrib. 

369. Where the margins of the folded 
leaf, out of which the carpellum is formed^ 
meet and unite, a copious developement of 
cellular tissue takes place^ forming what 
is called the placenta. 

360. Every placenta is therefore com- 
posed of two parts, one of which belongs 
to one margin of the carpellum, and one 
to the other. 

361 . As the carpella are modified leaves, 
they necessarily obey the laws of arrange* 
ment of leaves, and are therefore deve- 
loped round a common axis. 

362. And as they are leaves folded 
inwards, their margins are necessarily 
turned towards the axis. The placenta^ 
therefore, being formed by the union of 
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those margins, will be invariably next 
the axis. 

363. Sp that if a whorl of several car- 
pella unite and constitute a pistillum, the 
placentae of that pistillum will be all in 
the axis. 

364. The normal position of the carpella 
is alternate with the innermost row of sta- 
mens^ to which they are also equal in num- 
ber ; but this symmetry of arrangement is 
constantly destroyed by the abortion or 
non-developement of part of the carpella. 

366. The carpella often occupy several 
whorls, in which case they are usually 
distinct from each other; Ex. Ranunculus, 
Fragaria, Rosa. 

366. Sometimes, notwithstanding their 
occupying more than one whorl, they all 
unite in a single pistillum; ex, Nicoti- 
ana multivalvis. Monstrous Citrons. In 
these cases the placentae of the innermost 
whorl of carpella occupy the axis, while 
those of the exterior carpella are united 
with the backs of the inner otv^%» ^sh 
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must necessarily happen in consequence 
of the invariable direction of the placentae 
towards the axis. 

367. When the carpella are arranged 
round a convex receptacle (263), the ex- 
terior ones will be lowest ; Ex. Fragaria. 

368. But if they occupy the surface of 
a tube, or are placed upon a concave re- 
ceptacle, the exterior ones will be upper- 
most ; Ex. Rosa. 

369. This law will explain the struc- 
ture of some anomalous pistilla, in which 
the carpella are united into a confused 
mass ; Ex. the Pomegranate. 

370. Notwithstanding, the formation of 
the placenta out of the two united mar- 
gins of a leaf, it often does not indicate 
any trace of such an origin ; but, in con-' 
sequence of non-developement, is some- 
times reduced to a single point, bearing a 
single ovulum. 

371. When the placentiferous margin 
is fully and regularly developed, it occu- 

pies a line running down the inside of the 
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cavity of a carpellum^ and bears two dis- 
tinct rows of ovula. 

372. If that part of the margin which 
is placentiferous is so small as to bear but 
a very few ovula at or towards the upper 
part of the line of union^ the ovula will 
hang downwards within the cavity of the 
carpellum^ and be either pendulous or susr 
pended. 

373. And if the placentiferous part of 
the margin be only at the lower part of 
the line of union , the ovula will take a 
direction upwards into the cavity^ and be 
either erect or ascending. 

374. Whenever two carpella are deve- 
loped, they are invariably opposite each 
other, and neifer side by side. This hap*- 
pens in consequence of the law of alter- 
nate opposition of leaves (160). 

376. When carpella unite> those parts 
of their sides which are contiguous grow 
together, and form partitions between the 
cavities of the carpella. 
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384. Spurious dissepiments derive thi 
origin from various causes^ and may ha 
either a vertical or horizontal position. 

385. When they are horizontal th 
are called phragmata, and are formed 
the distension of the placenta ; Ex. C 
fhartocarpus Fistula. 

386. If vertical, they either are proj< 
tions from the back of the carpellum, as 
Amelanchier and Thespesia ; or they i 
caused by modifications of the placent 
as in Martynia, Didymocarpus, and Ci 
ciferse. 

387. Sometimes the apex of the pedi< 
extends beyond the base of the carpel 
rising up between them^ and either for: 
ing an adhesion with the styles^ as 
Geranium^ or a central distinct axis, as 
Euphorbia. 

388. This elongation of the apex oft 
pedicel is more apparent in the fruit th 
in the pistillum. It is analogous to t 
cellular apex of the spadix (259) of Aru 

389. The styles of different carpe 
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frequently grow together into a solid 
cylinder ; Ex, Lilium. There are various 
d^rees of union between the styles. 

390. The style is incorrectly said to be 
divided in different ways, in consequence 
of this adhesion. 

391. If the ovarium adheres to the 
sides of the calyx it is called inferior, 
and the calyx is said to be superior f 
Ex. Apple. 

392. If it contracts no adhesion with 
the sides of the calyx it is called superior, 
and the calyx inferior. 

XV. OVULUM. 

393. The Ovulum is a body borne by 
the placenta (359)» and destined to be- 
come a seed (469). 

394. It is to the carpellum (353) what 
the marginal buds are to leaves (164). 

396. It does not, however, appear to 
bear any other analogy to a bud than what 
is indicated by its position. 

396. The ovulum is usually etv^cVosbSiA. 

F 
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within an ovarium (344) ; but in Coni- 
ferse and Cycadese it is destitute of any 
covering, and is exposed, naked, to the 
influence of the pollen. 

397. It is either sessile, or attached by 
a little stalk called the funiculus, or po- 
dosperm. The point of union of the funi- 
culus and ovulum is the base of the latter, 
and the opposite extremity is its apex. 

398. It consists of two sacs, one en- 
closed within the other, and of a nucleus 
within the sacs. 

399. These sacs are called the primme 
and secundine. 

400. The primine, secundine, and nu- 
cleus, are all connected with each other 
by a perfect continuity of tissue, at some 
point of their surface. 

401. When the parts of the ovulum 
undergo no alteration of position during 
their growth, the two sacs and the nucleus 

re all connected at the base (397) of the 
ovulum. 

402. And then the base of the nucleus 
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and that of the ovulum are in immediate 
connexion with each other. 

403. But the relative position of the 
sacs and the base of the ovulum are often 
entirely altered during the growth of the 
latter, so that it frequently happens that 
the point of union of the sacs and the nu- 
cleus is at the apex (397) of the ovulum. 

404. And then the base of the nucleus 
is at the apex of the ovulum. 

405. In such cases^ a vascular con- 
nexion is maintained between the base of 
the ovulum and the base of the nucleus, 
by means of a bundle of gvessels called a 
raphe. 

406. The normal position of this raphe 
is on the side of the ovulum, next the 
placenta. 

407. The expansion of the raphe, where 
it communicates with the base of the nu- 
cleus, gives rise to the part of the seed 
called the chalaza (491), 

408. The mouths of the primine and 
secundine usually contract mXjo ^ ^ta»^ 
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aperture called the/or<tnt«noftlieovuluni, 
or the exostotae. 

409. The apex of the nucleus is always 
applied to this foramen. 

410. In consequence of the relation the 
hase of the nucleus bears to the base of 
the ornlum, the foramAi will be at; the 
ftpex of the ovulum when the two bases 
conespond, and at the base of the orulum 
when the two bases are diametrically op- 
posite;. 

411> It is through this foramen that 
the impregnating molecules of the pollen 
are iQtroduc«d into the nucleus (332). 

412. The foramen indicates the future 
position of the radicle of the embryo (492). 
the radicle being, always next the foramen. 
This IB a fact of great importance in prac- 
tical Botany. 

413. From some lecent obserrations, it 
appears that the nucleus coBsiats of three 
coats ; the outer called the tercme, the next 
the quartitie, and the moat interior the 

guintine. 
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414. But these are not aliMtys distin- 
guishable^ and part of theai '» uaoally 
absorbed during the adVanoe- df the 
OYulum to the state df a seed. ^ 

415. The tercine and qnaFtitie are finally 
converted into albumen (494); the quin- 
tine becomes the sac of the endftyo (50 1), 
whenever that sac is distinguishable ; Ex. 
Nympheea. 

416. The nucleus contains a pulpy mass 
called the liquor amnios, which is supposed 
to be the substance from which the embryo 
absorbs its nutriment during its growth. 

XVI. FRUIT. 

417. The Fecit, in the strictest sense 
of the word, is the pistillum arrived at 
maturity. But the term is also applied to 
the pistillum and floral envelopes taken 
together, when they are all united in one 
tiniform m^ss. 

418. Hence, whatever is the structure 
of the. pistillum, the same should be the 
structure of the fruit. 
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419. But in the course of the advance 
of the pistillum towards maturity, many 
alterations take place, in consequence of 
abortion^ non-developement, obliteration, 
and union of parts. 

420. Whenever the fruit contains any 
thing at variance with the laws that govern 
the structure of the pistillum, the latter 
should be examined for the purpose of 
elucidation. 

421. Sometimes a pistillum with seve- 
ral cells produces a fruit with but one; 
Ex. the Hazel-nut and Cocoa-nut. This 
arises from the obliteration of part of the 
cells. 

422. Or a pistillum, consisting of one 
or two cells, changes to a fruit having 
several : the cause of this is a division 
and doubling of the placentary divisions ; 
Ex. Martynia : or the expansion of por- 
tions of the placenta; Ex. Cathartocarpus 
Fistula. 

423. As the fruit is the maturation of 
the pistillum, it ought to indicate upon 
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its surface some traces of a style : and this 
is true in all cases, except Cycadeee and 
Coniferae, which have no ovarium. 

424. Hence the grains of corn, and 
many other bodies that resemble seeds, 
having traces of the remains of a style, 
cannot be seeds, but are minute fruits. 

425. That part which was the ovarium 
in the pistillum becomes the pericarpium 
in the fruit. 

426. The Pericarpium consists of 
three parts, the outer coating called the 
epicarp, the inner lining called the endo- 
carp, or putamen, and the intermediate 
substance named the sarcocarp. 

427. Sometimes these three parts are 
all readily distinguished ; Ex. the Peach : 
frequently they form one uniform sub- 
stance ; Ex. a Nut. 

428. The base of the fruit is the part 
where it is joined to the peduncle. The 
apex is where the remains of the style are 
found. 

429. The axis of the fmt ve» ^^\a^ 
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called the columella ; the space where 
two carpella unite is named the com- 
missure. 

430. All fruits which are mere modifi- 
cations of a single carpellary leaf (364) 
have always a suture corresponding with 
the junction of the margins, or with the 
placentae, and often another correspond- 
ing with the midrib of the carpellary leaf: 
the former is called the ventral, the latter 
the dorsal suture. 

431. If the pericarp neither splits nor 
opens when ripe, it is said to be inde- 
hiscent ; if it does split or open, it is said 
to dehisce, or to be dehiscent ; and the 
pieces into which it splits are called the 
valves. 

432. The dehiscence of the pericarp' 
takes place in different ways. 

433. If it takes place longitudinally, or 
vertically, so that the line of dehiscence 
corresponds with the junction of the 
carpella, the dissepiments are divided, 

the cells remain closed al the back, and 
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the dehiscence is called septicidal; Ex. 
Rhododendron. 

434. Formerly, botanists said that in 
this kind of dehiscence the valves were 
alternate with the dissepiment ; or, that the 
valves had their margin turned inwards. 

435. If it takes place vertically^ so. that 
the line of dehiscence corresponds with 
the dorsal suture (430)^ the dissepiments 
remain united, the cells are opened at 
their back, and the dehiscence is called 
loculicidal; Ex. Lilac, Lily. 

436. Formerly it was said that in this 
kind of dehiscence the dissepiments were 
opposite the valves. 

437. When a separation in the peri- 
carpium takes place across the cells ho- 
rizontally, the dehiscence is transverse ; 
Ex. Anagallis. 

438. If the dehiscence is effected by 
partial openings of the pericarpium, it is 
said to take place by pores ; Ex. Poppy. 

439. Sometimes the cells remain closed, 
separating from the ajcis, formed by the 

f2 
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extension of the peduncle (387) ; Ex» 
Umbelliferae, Euphorbia. 

440. Or the cells open and separate 
from the axis, which is formed by a co- 
hesion of the placentae which separate 
from the dissepiments; Ex. Rhododen- 
dron. 

441. Sometimes the dissepiments co- 
here at the axis, and separate from the 
valves (431) or back of the carpella; Ex. 
Convolvulus. 

442. All fruits are either simple or mul" 
tiple. 

443. Simple fruits proceed from a single 
flower ; Ex. Pseony, Apple, Nut, Straw- 
berry. 

444. Multiple fruits are formed out of 
several flowers; Ex. Fir, Pine -Apple, 
Fig. They are masses of inflorescence 
in a state of adhesion. 

445. Simple fruits are either the ma- 
turation of a single carpellum (364), or 
of a pistillum formed by the union of se- 
veral carpella (363). 
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446. Of fruit formed of a single car- 
pellum^ the most important are the Fol- 
licle (447), Legume (448), Drupe (451), 
Akenium (452), Caryopsis (454), and 
Utricle (466). 

447. The Follicle is a carpellum de- 
hiscing by the ventral suture, and having 
no dorsal suture ; Ex. Pseony. 

448. The Legume is a carpellum having 
both a ventral and dorsal suture, and de- 
hiscing by both, either, or neither; Ex. 
Pea. 

449. The two sutures of a legume 
sometimes form what is called a replum ; 
Ex. Carmichselia. 

450. When articulations take place 
across the legumen, and it falls into se- 
veral pieces, it is said to be lomentaceous ; 
Ex. Omithopus. 

461. The Drupe differs from the fol- 
licle in being indehiscent, and in its peri- 
carpium having a distinct separation of 
epicarp (426), sarcocarp, and endocarp^ 
Ex. a. Peach. 
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452. The Akenium is an indehiscent, 
bony, oneHseeded pericarpium, which does 
not contract any degree of adhesion with 
tlie integument of the seed ; Ex. Straw- 
berry. 

453. It is a drupe, the pericarp of which 
does not separate into three layers. 

454. The Caryopsis is an indebiscent, 
membranous, one-seeded pericarpium, 
which adheres firmly to the integument 
of the seed ; Ex. Com. 

456. The Utricle is a caryopsis, the 
pericarpinm of which has no adhesion 
with the iiiteguments of the seed ; Ex. 
Eleusine, Chenopodium. 

456. Of fruit formed of several car- 
pella, the principal are the Capsule (457), 
Siliqua (468), Nut or Gland (460), Berry 
(461), Orange (462), Pome (463), and 
Pepo (464). 

457. The Capsule is a many -celled, 
dry, dehiscent pericarpium; £ir. Poppy, 
Lychnis. 

458. The Siliqua consists of two (or 
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four?) carpella fastened together, the pla- 
centae of which are parietal, and separate 
from the valves, remaining in the form 
of a replum (449), and connected by a 
membranous expansion ; Ex, Brassica. 

459. When the siliqua is very short, 
or broader than it is long, it is called 
a Silicttla, 

460. The Nut or Gland is a dry, bony, 
indehiscent, one-c^lted fruit, proceeding 
from a pistillum of three cells, and en- 
closed in an involucrum called a cupula: 
Ev. the Hazel, Acorn. It is a sort of com- 
pound achenium. 

461. The Berry is a succulent fruit, 
the seeds of which lose their adhesion 
when ripe, and lie loose in pulp ; Ex. a 
Gooseberry, a Grape. 

462. The Orange is a berry having a 
pericarpium separable into an epicarp, 
an endocarp, and a sarcocarp, and the 
cells filled with pulpy bags,, which are 
cellular extensions of the sides of the 
cavity. 
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463. The Pome is a union of two or 
more inferior carpella, the pericarpium 
being fleshy, and formed of the floral en- 
velope and ovarium firmly united; Ex. 
an Apple. 

464. The Pepo is composed of about 
three carpella, the sides of which do not 
turn far inwards, nor the margins unite. 
It is a one-celled y fleshy, indehiscent fruit, 
with parietal placentae ; Ex. Cucumber. 

465. The most remarkable modifica- 
tions of multiple fruits are, the Cone 
(466), Pine- Apple (467), and Fig (468). 

466. The Cone is an indurated aikien- 
tum (260) ; Ex. Pinus. When it is much 
reduced in size, and its scales firmly 
cohere, it is called a Galbulus; Ex. Thuja. 

467. The Pine-Apple is a spike of in- 
ferior flowers, which all grow together 
into a fleshy mass. 

468. The Fig is the fleshy, hollow, di- 
lated apex of a peduncle, within which a 
number of flowers are arranged, each of 
which contains an achenium. 
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XVII. SEED. 

469. The Seed is the ovulum (393) 
arrived at maturity. 

470. It consists of integuments (482), 
albumen (494), and embryo (502), and is 
the result of the reciprocal action of the 
sexual apparatus. 

471. As all seeds are matured ovula, 
and as all ovula are originally enclosed 
within an ovarium, it is obvious that 
naked seeds cannot exist. 

472. Cycadeaeand ConiferaB are the only 
exceptions to this (396). 

473. But some ovula rupture the ova- 
rium soon after they begin to advance 
towards the state of seed, and thus be- 
come naked seeds ; Ex. Leontice. Others 
are imperfectly protected by the ovarium, 
the carpella not being perfectly closed up ; 
Ex. Reseda. 

474. The seed proceeds from the pla- 
centa (369), to which it is attached by 
the funiculus (397). 

475. Sometimes the fumc\x\\x%, ox ^^ 
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placenta^ expands about the seed into 
a fleshy body ; Ex. the Mace of a nut- 
meg, Euonymus. This expansion is named 
arillus, 

476. It is never developed until after 
the vivification of the ovulum, and must 
not be confounded with tumours or dila- 
tations of the integument of the seed. 

477. Sometimes there are tumours of the 
testa near the hilum or at the opposite end } 
such are called Strophiola or Caruncula. 

478. The precise nature of these is 
unknown ; sometimes they are dilatations 
of the chalaza ; Ex. Crocus : or they are 
caused by a fungous state of the lips of the 
foramen; Ex. Ricinus: or they arise from 
unknown causes. 

479. The scar, which indicates the 
union of the seed with the placenta^ is 
called the hilum or umbilicus. 

480. The hilum represents the base of 
the l^eed. The apex is determined by the 
point where the vessels or tissue of the 

integuments concentrate. 
481. Hence, in curved ^eed^s* \)ck&^\'iTw 
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and base are frequently contiguous ; Ex. 
Mignonette. 

482.. The integuments are called col- 
lectively testa, and consist of membranes, 
resulting from the sacs of the ovulum 
(399). 

483. Sometimes the testa is covered by 
hair-like expansions of its whole surface ; 
as in the Cotton ; or these hairs occupy 
t)ne or both ends, when they constitute 
what is called the coma. This must not 
be confounded with, the pappus (283). 

484. Some of these occasionally grow 
together, so that seeds are sometimes ap- 
parently enclosed in but one or two mem- 
branes. 

485. In the seed these membranes are 
called by various names, of which the 
most frequently used are spefmodenn or 
testa for the primine ; mesosperm, for the 
secundine ; and endopleura for the other. 

486. All that existed in the sacs of the 
embryo is to be found in the integuments 
of the seed, but in a more deveUs^^^ ^\»\Si. 
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487. The mouth of the foramen (408) is 
often distinctly visible, and is named the 
micropyle. Ex* Pea. 

488. The raphe (406) occupies one side 
of the seed in all cases in which it pre- 
existed in the primine ; but it frequently 
becomes much ramified. 

489. The raphe is in no way connected 
with impregnation; its functions being 
apparently confined to maintaining a vas- 
cular connexion between the placenta and 
the base of the nucleus, for the purpose 
of nourishing the latter. 

490. Spiral vessels are found in the 
raphe and its ramifications. 

491. Where the vessels of the raphe 
expand into the mesosperm (485), the 
chalaza (407) appears as a discoloured 
thickening of the integuments. 

492. The micropyle always indicates 
the point in the circumference of a seed 
towards which the radicle (412) points. 

493. And the chalaza is as constant an 
indication, when it ifi ^vesent, of the situr 
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ation of the cotyledons (603); it being 
always at that part of the circumference 
opposite the radicle. 

494. Between the integuments and the 
embryo of some plants lies a substance 
called the albumen or perisperm. 

495. It consists of a peculiar substance 
deposited during the growth of the ovu- 
lum among the cellular tissue of the nu- 
cleus (398). 

496* Care must be taken not to con- 
found a thickening of the endopleura 
(486), with the real albumen; Ex. Ca- 
thartocarpus Fistula. It is probable that 
this is often done by botanists, especially 
in regard 'to plants belonging to tribes 
usually destitute of albumen. 

497. When the cellular tissue' of the 
nucleus combines with the deposited mat- 
ter so completely as to form together but 
one substance, the albumen is called solid. 
Ex. Wheat, Euphorbia. When a portion 
of the tissue remains unconverted, the 
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albumen is mminated. Ex. Anona, Nut- 
meg. 

498. Albumen is UBually wholes<mie^ 
and may be frequently ^teii with im- 
punity in the most dangerous tribes. Er. 
EuphorbiaceoB. 

499. The organised body that lies within 
the seed, and for the'purpose of protecting 
atid nourishing which the seed wascreated> 
is the Embryo. 

600. The embryo wis originally in- 
cluded within the most interior memtbrtttife 
of the ovulum. 

501. This is usually absorbed Or obli* 
terated during the advance of the embryo 
to maturity; but it sometimes r^maittB 
surrounding the ripe embryo, in the (otm 
of a sac^ which is called Vitellus. Ex. 
Saururus, Piper. 

602. The embryo consists ofthecbtyte* 
dons (608), the radicle (506), the pfamula 
(604), and the neck (606). 

« 

603. The cotyledons represent the ufr*- 
developed leaves. - 
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504. Th^^plumula or gemmula, is the 
aascdot ascending axis. (60). 

505. The radicle is the rudiment of the 
deaeending axis (60). 

606. The neck (Collet, Fr.) is the line 
of separation between the radicle and the 
cotyledons. . 

607, The space tnat intervenes between 
thie neck and the base of the cotyledons 
is called the cauliculus (Tigelle, Fr.) 

50& The embryo, is usually solitary in 
the; seedy but occasionally there are two or 
several (334). 

. 609« When several embryos are produced 
within a swingle seed, it sometimes happens 
that two of thesQ embryos grow tc^ether, 
in which case a production analogous to 
animal dicephalous monsters is formed. 

510. The number of cotyledons varies 
from one to several. The most common 
number is either one or two. In the latter 
case^ they are always directly opposite 
each other. 

611. Plants that have but one cotyle- 
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don, or if two, then the cotyledons alter- 
nate with each other, are called Mono- 

COTYLEDONOUS. 

512. Plants that have two opposite 
each other, or a greater number placed in 
a whorl, are called Dicotyledonous. 

613. Endogenous plants are monoco- 
tyledonous. 

614. Exogenous plants are dicotyle- 
donous. 

616. Plants that have no cotyledons are 
said to be acojyledonous. But this 
term is usually applied only to cellular 
plants, which, having no sexual apparatus, 
can have no seeds (470, 393). Those 
seeds of flowering plants, which appear to 
have no cotyledons, owe their appearance 
to the cotyledons being consolidated. Ex. 
Cuscuta, Lecythis, Olynthia. 

616. The plumula is very often latent, 
until it is called into action by the ger- 
mination of the seed. Sometimes it is 
undistinguishable from the cotyledons; 
sometimes it is highly developed, and 
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lies in a furrow of the cotyledon. Ex. 
Maize. In the monocotyledonous embryo 
it frequently happens that the plumula is 
rolled up in the cotyledon, the margins of 
which grow together, so that the whole 
embryo forms one uniform mass ; but as 
soon as germination commences the parts 
separate. 

517. The radicle elongates downwards, 
either directly from the base of the em- 
bryo, or after previously rupturing the in- 
tegument of the base. Plants with the 
first character are called Exorhiz je ; with 
the second, Endorhizje. 

518. The endorhizous embryo is very 
common in monocotyledons; the exor- 
hizous in dicotyledons. These characters 
of the radicle are, however, far from being 
constant in those great divisions of the 
vegetable kingdom. 

519. The direction of the embryo, with 
respect to the seed, will depend upon the 
relation that the integuments, the raphe, 
chalaza, hilum, and micropyle, bear to 
each other. 
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520. If the nucleus be inverted, the 
embryo will be erect, or ortkotropous. 
Ex. Apple. 

521. If the nucleus be erects the em- 
bryo will be inverted, or antitropous. Ex. 
Nettle. 

. 522. If the micropyle ia at neither end 
of the seed, the embryo will be neither 
erect nor inverted^ but will be ia a, more 
or less oblique direction with respect to 
the seed ; Ex. Primrose; andiss^id to be 
heterotropotis. 

523. When the seed is called inte 
action, germinatioo takes place. Tb^ 
juices of the plant, which before were 
insipid, immediately afterwards abound 
with sugar; Ex, Barley; and growth 
commences* 

524. This growth is in the first in- 
stance caused by the absorption of water 
by the seed, and by the expulsion of 
superfluous carbon by the cotyledons, in 
the form of carbonic acid gas. 
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XVIII. FLOWERLESS PLANTS. 

525. Many plants not being increased 
by seeds, the result of the mutual action 
of sexual apparatus (470), are flower- 
less, and destitute of organs of fructifi- 
cation. 

526. Such are propagated by what are 
called organs of reproduction, which have 
no other analogy with the organs of fruc- 
tification than that both perpetuate the 
species. 

627. The reproductive organs of flower- 
less plants vary according to the tribes of 
that division of the vegetable kingdom, 
and have so little relation to each other, 
that each principal tribe may be said to 
have its own peculiar method of propa- 
gation. 

528. The principal tribes are Ferns 
(529), Mosses (535), Lichens (541), Alga 
(542), and Fungi (543). 

529. Ferns are increased by little 
bodies called sporuIes» eivdo^^fti \i\SXNxsw 

G 
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cases named theca, which often grow in 
clusters or sori, from the veins of the 
under sides of the leaves, or from beneath 
the cuticle. The latter, when it encloses 
the tkeae, is termed the indusium. 

530. The indusium separates from the 
leaf in various ways, in consequence of 
the growth of the thecee beneath it. 

531. The thec8B have frequently a stalk 
which passes up one side, and finally, 
curving with their curvature, disappears 
on the opposite side. 

532. The part where the stalk of the 
theca is united with its side is called 
the annulus. 

533. These thecse may be considered 
minute leaves, having the same gyrate 
mode of developement as the ordinary 
leaves of the tribe ; their stalk the petiole, 
the annulus the midrib, and the theca it- 
self the lamina, the edges of which are 
united. 

534. They would therefore be analo- 
gous to carpella, if it a^ip^w^ VScaI tkeY 
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were inBuenced by the action of any vivi- 
fying matter. 

635. Mosses are increased by sporules 
(529), contained within an urn or theca, 
placed at the apex of a stalk or seta^ 
bearing on its summit a kind of loose 
hood, called a calyptra, and closed by 
a lid or operculum. 

536. The inside of the theca has a 
central axis or columella, and the orifice 
beneath the operculum is closed by teeth- 
like processes^ or a membrane^ called the 
peristomium. 

637. The number of the teeth of the pe- 
ristomiumis always some multiple of four. 

638. The calyptra originally grew from 
the base of the stalk ; but when the stalk 
elongated y the calyptra was torn away 
from its base and carried up, surrounding 
the theca. 

639. The calyptra may be understood 
to be a convolute leaf; the operculum 
another; the peristomium^ one or more 
whorls of minute flat te^\e^\ ^\A ^^ 
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theca itself to be the excavated distend 
apex of the stalk, the cellular substai 
of which separates in the f<Mrm of sporul 
640. There are also in mosses orga: 
called anthers by some, which do i 
appear analogous to the male apparai 
of flowering plants, and the nature 
which has not been demonstrated. 

541. Lichens are propagated by s] 
rules, included within little membrane 
cases, which lie within a denuded p 
tion of their own central substance, eali 
the scutellum, apothecium, or Meld. 

542. Algje increase by sporul6B,.whi 
are usually formed by a separation of c 
lular tissue, within the substance of 1 
plants themselves. 

543. Fungi have a similar mode 
propagation. In some of the most higl 
developed of the tribe, the part in wh 
the sporules lie is distinct in appeanu 
from the rest, and called the hymenium 



N.B. Tht Number* refir to tht Paragrafh4. 



AosssBory prindplei, 21 fi 
Aeotyledoiia, S15 
Achlamydeoui, 28fi 
Aculei,l40 
AdveDtiCioiu Ieaf>badi, 

163 
£iti*aUon, 301 
Aigrene, 283 
Airiveuels, 36 
Akcnium, 462 
Albumen, 41S. 494 
Albumum, 101 
Alchemilla, 319 
AlgEa, m, 543 
Amentum, 2tiO 
Amelanchier. 386 
AnsgslliB, 437 
Anamnrphosis, 48 
AnouIuB, 533 
Aiionn, 497 
Anther, 3«3, 318 
Atititrupmis, 531 
Apex of iHed, 480 
Apex of fruit, 438 
ApB» of oTulum, 307 
Apple, 391,443,463,6; 
ArilluB, 476 
Arum, 232, 388 
Ascending, 373 
AKidium, l^ 
As<JepiBB, 361 
Apocyneo, 186 
Apothedum, 541 



. . .127 
AzilUry,2e5 

Azia of fruit, 429 
AzaJsk, 322, 433 

Bamboo, 128 
Bark, 102 
Barley, 523 
Base of ovulum, 397 
BauoT seed, 480 
BaM of fruit. 428 
BastrifhreD, 19 
Berberry, 323 
BerT>-, 461 
Boiu^eoD, 142 
Bouton, 143 
Bracleolie, 22U 
Brwstea, 229 
Braauca, 458 
Bryophyllum, 192 
BulboiiB toot, 167 
Bulb, 167 
Calyptra, 62S 
Calyx, 280, 290 
Cambinm, 116 
Capitnliun, 261 
Capaule, 467 
Carbon, 6 
Carpellum, 364 
Carmjchnlia, 449 
Carmt, 233 
Curuucoli, 477 
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Caryopsis, 453 
Cathartocarpus Fistula, 

385, 422. 
Cauliculus, 507 
Cells, 320 
Cellular tissue, 7 
Cellular tissue, muriform, 

U3 
Cellnlares, 28 
Centripetal, 268 
Centrifugal, 269 
Chalaza, 491, 407 
Chenopodium, 454 
ChrysobalaneiB, 349 
Citrons, monstrous, 366 
Clostres, 19 
Cleome, 355 
Cocoa-nut, 421 
Collet, 60, 50G 
Cotton, 483 
Column, 31 G 
Columella, 429, 536 
Cone, 466 
Coniferae, 31, 175, 333, 

396, 423 
Cormus, 132 
Corn, 453 
Corolla, 281, 291 
Corymb, 264 
Connectivum, 319 
Convolvulus, 441 
Coma, 483 
Commissure, 429 
Compositse, 326 
Compound, 273 
Compound leaf, 181 
Compound organs, 50 
Cotyledons, 503 
Cruciferae, 337, 386 
Creeping root, 131 
Cucumber, 464 



Cup, 330 
Cupula, 460 
Cuscuta, 515 
Cuticle, 38 

Cycadese, 31, ] 75,396,423 
Cyme, 267 
Daisy, 233 
Dehiscence, 321 
Dehiscence of fruit, 431 
Diadelphous, 315 
Dicotyledons, 512 
Didymocarpus, 386 
Dissepiments, 376 
Dorsal suture, 430 
Drupe, 451 
Ducts, 29 
Eleusine, 454 
Embryo, 64, 499 
Endocarp, 426 
Endogenous, 80 
Endorhizae, 517 
Endopleura, 485 
Epacris, 324 
Epicarp, 426 
Epidermis, 42, 105 
Epigynous, 314 
Epiphyllous, 252 
Erect, 373 
Eschscholtzia, 288 
Etiolation, 225 
Euphorbia, 387, 439, 497 
Euphorbiacese, 498 
Exogenous, 80, 81 
Exostome, 408 
Exorhizae, 517 
Extra-axillary, 252 
Expansion, 247 
Fall of the leaf, 189 
Fausses trachees, 29 
Ferns, 529 
Y\g, 444, <68 
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Filament, 303, 315 
Fir, 444 
Floral leaf, 229 
Floral envelofMBt, SS?? 277 
Foramen, 408 
Flower-bud, 143, 227 
Food, 198 

Foreign principleH, 216 
Fragaria, 365, 367 
Fruit, 417 
FoUicle, 447 
Fungi, 543 
Funiculus, 397 
Galbulus, 466 
Gemmnla, 504 
Gemmation, 191 
Geranium, 387 
Gesneria, 337 
Gland, 460 
Glumes, 237 
Gooseberry, 461 
Grape, 463 
Gynandrous, 316 
Gynophore, 355 
Hairs, 193 

Hairs, lymphatic, 194 
Hairs, secreting, 195 
Hazel, 421, 460 
Heart.wood, 100 
Heterotropous, 522 
Hilum, 479 
Hippuris, 311 
Hydrogen, 5 
Hypericum, 315 
Hypogynous, 312 
Hymenium, 543 
Indusium, 529 
Inferior calyx, 392 
Inferior ovarium, 391 
Inflorescence, 247 
Iris, 348 



Irritability, 204 
Intercellular passages, 

11 . 
Intemodia, 137 
Involucrum, 233 
Labiatffi, 350 
Lamina, 171 
Lamium,'311, 337 
Lathyrus, 350 
Leaves, 158 
Leaf^buds, 55, 142 
Lecythis, 515 
Legume, 448 
Lenticular glandd, 35 
Leontice, 473 
Liber, 104 
Lichens, 541 
Lilac, 435 
Lilium, 389, 435 
Limb, 287, 295 
Lime-tree, 180 
Liquor amnios, 416 
Lobes, 319 
Loculicidal, 435 
Lomentaceous, 450 
Lychnis, 457 
Maize, 516 

Malaxis paludosa, 192 
Malva, 315 
Martynia, 386, 422 
Medullary rays or plates 

113 
Medullary sheath, 86 ' 
Mesosperm, 485 
Micropyle, 487 
Midrib, 174 
Mignonette, 481 
Mimosa, 181 
Mistletoe, 334 
Monadelphous, 315 
Monocotyledons, 511 
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Monopetalous, 291 
Monophyllous, 290 
MonosepalouR, 290 
Moutan, 338 
Mosses, 535 
Mucilage, 214 
Multiple fruit, 442 
Naked, 285 
Naked seeds, 471 
Neck, 60, 506 
Nectaries, 299, 340 
Nettle, 521 
Nelumbiiun, 339 
Nicotiana multivalvis, 366 
Nodi, 136 
Nucleus, 398 
Nut, 382, 427, 443, 460 
Nymphaea,- 304 
(Enothera, 328 
Olynthia, 515 
Onion, 334 
Operculum, 535 
Opposite the leaveu, 252 
Orange, 181, 334, 462 
Orchis, 328 
Omithopus, 450 
Orthotropous, 520 
Ovarium, 344 
Ovulum, 354, 393 
Oxygen, 5 

P»ony, 254, 336, 443, 447 
Palm, 128, 180 
Palese, 235, 237 
Panicle, 265 
Pappus, 283, 483 
Parenchyma, 7, 13, 15 
Parietal, 380 
Papilionaceous, 294 
Passiflora, 355 
/fea, 315, 448^ 487 
I'eacb, 427y 451 



Pear, monstrous, 144 
Pedicel, 240 
Peduncle, 239 
Perianthium, 284 
Pericarpium, 426 
Perigonium, 284 
Peristomium, 536 
Perisperm, 494 
Pepo, 464 
Petals, 291 
Petiole, 165 
Petiolar, 252 
Perigynous, 313 
Pendulous, 372 
Phragmata, 385 
Phvllodium, 168 
Pine Apple, 444, 46? 
Pinus, 466 
Piper, 501 
I*itcher, 169 
Pistillum, 341 
Pith, 82 
Placenta, 359 
Plumula, 604 
Podosperm, 397 
PoUen 318, 327 
Pome, 463 
Pomegranate, 369 
Polyadelphous, 315 
Polypetalous, 291 
Polysepalous, 290 
Poppy, 380, 438, 457 
Pores, 322 
Prickles, 140 
Primrose, 522 
Primine, 399 
Prsefloration, 301 
Proper juice, 205 
Proper vessels, 35 
Proliferous Ferns, 192 
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Proximate principles, 21, 
215 

Pulp, 7 
Putamen, 426 
Quart! ne, 413 
Quintine, 413 
Rachis, 240 
Radicle, 505 
Rafflesia, 324 
Ranunculus, 312, 365 
Raphe, 405, 488 
Raceme, 256 
Reseda, 473 
Receptacle, 263, 300 
Regular leaf -buds, 146 
Replum, 449 
Reservoirs of oil, 35 
Rhizoma, 131 
Rhododendron, 440 
Rhubarb, 187 
Ricinus, 478 
Root, 63 
Rose, 313, 321, 337, 365, 

368 
Ruminated, 497 
Sac of the embryo, .415 
Saftrohren, 29 
Sarcocarp, 426 
Saunirus, 501 
Scutellum, 541 
Scales, 236 
Scaly root, 134 
Secretions, 198 
Secundine, 399 
Seeds, 54, 56, 469 • 
Sepals, 290 
Septicidal, 433 
Seta, 535 
Sexes, 227 
Sliields, 541 
Silicula, 459 



SiKqua, 45B 
Simple, 273 
Simple fruit, 442 
Sleep of plants, 204 c. 
Sori, 529 
Solitary, 254, 255 
Spadiz, 259 
Spatha, 232 
Spermoderm, 485 
Spike, 257 
Spine, 139 
Spiral vessels, 23 
SpiralgefSsse, 23 
Sporules, 529 
Spurious dissepiments, 

384 
Stamens, 302 
Strawberry, 443, 452 
Stem, 67 
Stigma, 345 
Stipulee, 183 
Stomata, 44 
Strophiolse, 477 
Style, 346 
Superior calyx, 391 
Superior ovarium, 392 
Sugar, 214 
Suspended, 372 
Syngenesious, 326 
Tela cellulosa, 7 
Tendril, 170, 276 
Terminal, 252, 254 
Tetratheca, 324 
Tercine, 413 
Tv sta, 482, 485 
Thecaphore, 355 
Thespesia, 386 
Thecae, 529 i 
Thuja, 466 
Thyrsus, 266 
Tigelle, 501 



106 



INDEX. 



Tissu cellulaire, 7 

cellulaire allong^, 19 

Torus, 300 
Trach^s, 23 
Tube, 287 
Tuber, 131 
Umbel, 261 
UmbellifenB, 314, 439 
Umbilicus, 479 
Unguis, 295 
Unguiculate, 295 
Utricle, 464 
Valves of fruit, 431 
Vasa fibrosa, 19 



Vasa spiralia, 23 
Vasculares, 28 
Ventral suture, 430 
Vernation, 191 
Vine, 276 
ViteUus, 501 
Vrille, 170 
Water-plants, 36 
Walnut-tree, 36 
Wheat, 497 
Wood, 90 
Woody fibre, 19 
Zellgewebe, 7 



THE END. 
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